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OUTGASSING DATA FOR SPACECRAFT MATERIALS 


William A. Campbell, Jr., Richard S. Marriott, and John J. Park 

Goddard Space Flight Center 
Greenbelt, Maryland 


INTRODUCTION 

The fifth compilation of outgassing data of materials, intended for spacecraft use, supplements 
the data in the previous Reference Publication 1061 which it replaces. The data were obtained at 
the Goddard Space Flight Center (GSFC), utilizing equipment developed at Stanford Research 
Institute (SRI) under contract to the Jet Propulsion Laboratory (JPL), This publication contains 
data generated in addition to data from the previous reports. 

SRI personnel developed a system for determining the mass loss in vacuum and for collecting the 
outgassed compounds. Their report (Reference I), which contained data from June 1964 to August 
1967, served admirably as a foundation for selecting spacecraft materials with low outgassing prop- 
erties. The equipment was also constructed at GSFC and, based on the SRI data and GSFC data, a 
GSFC report (Reference 2) was published that included data for those materials meeting two criteria: 
a maximum total mass loss of 1 .0 percent and a maximum of 0.10 percent condensable materials. 

After a series of tests and verification of procedures, an American Society for Testing and Materials 
(ASTM) Standard Test Method was developed, based upon this apparatus. The method, “Total 
Mass Loss (TML) and Collected Volatile Condensable Materials (CVCM) from Outgassing in a 
Vacuum Environment,” is identified as E 595-77. The data developed have been reported (Refer- 
ences 3, 4, 5, and 6) as a means of assisting engineers in selecting materials for spacecraft use. 


EQUIPMENT 

The equipment used at GSFC is the Micro-VCM apparatus, as described by SRI. The title is derived 
from the testing of micro-quantities as opposed to larger amounts (macro-quantities) and from the 
technique of condensing the volatile products to determine the amount of volatile condensable 
materials. 

The testing is done in vacuum at stated temperatures for specific times. The apparatus presented in 
ASTM E 595-77 has a number of critical dimensions to ensure that similar systems should produce 
similar results. These critical dimensions are as stated in E 595-77. 

A number of samples can be tested at one time in the vacuum system. Each sample, of about 100 
to 300 milligrams mass, is placed into a preweighed aluminum foil boat which has been thoroughly 
cleaned and dried. Following a 24-hour preconditioning in 50-percent relative humidity atmo- 
sphere to ensure that the samples receive a common preliminary treatment, the individual samples 
are weighed. The samples are then loaded into individual compartments in a solid copper bar that 
can be heated. Each compartment is closed by a solid copper cover, requiring that all volatile ma- 
terials escape through a 6.3-mm (0.25-in.) diameter exit port only. 
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The copper heater bar, having 1 2 sample compartments, is heated to 398 K ( 1 25°C) for 24 hours. 
The sample, being heated by conduction and radiation, also is heated to 398 K ( 125*’C). This heat- 
ing causes the volatile materials to be driven off with their only escape being through the exit port. 
At a distance of 12.7 mm (0.5 in.), a chromium-plated collector is in direct line of sight of the exit 
port and is maintained at 298 K (25°C). The escaping volatile compounds collect on the chromium- 
plated disk if their condensation temperature is 298 K (25°C) or above. Barriers are near the collec- 
tor plate to prevent cross-contamination between adjacent samples. 

The mass loss of the sample is determined from the weights before and after the 398 K (125°C) 
exposure, and the percentage loss is calculated to provide the TML. In a similar manner, the differ- 
ence between the weight of a clean collector and of the collector having condensed materials will 
provide the mass of condensables. This mass of condensables is calculated as a percentage of the 
starting mass of the sample and is stated as CVCM. 


DATA PRESENTATION 

The data presented in the various sections contains GSFC data generated through 1983. Some of 
the materials included in the previous reports have been deleted to reduce duplication and to re- 
move materials that are unavailable or could not be duplicated. The various heat treatments or post- 
cure bakings intended to reduce TML or CVCM have been limited to those treatments that produce 
acceptably low outgassing or to show the extreme treatment to produce the stated result which may 
or may not meet the outgassing criteria. 

The outgassing data have been presented in three different ways in order to be more usable in selec- 
ting a material. In Section A, the materials are divided by category into the 18 probable uses, such 
as adhesives, greases, paints, potting compounds, and so forth. In Section B, all the materials con- 
tained in Section A are listed in alphabetical order by manufacturer or by the manufacturer’s identi- 
fication. In Section C, the only materials listed are those having TML and CVCM equal or lower 
than a maximum 1 .0 percent TML and a maximum 0.10 percent CVCM, grouped by use, as in 
Section A. 

These data are stored on computer tape for filing and reading, utilizing the Mark IV File Manage- 
ment System. The Mark IV system is very convenient for such data compilations and for generating 
current output reports. In this system, the computer has been instructed to follow a strict alpha- 
betic and numerical order. This may at first seem confusing, particularly since the numbers are read 
from left to right, irrespective of the number of digits. For example, the order appears as DC 1 1 , 

1 107, 142, 20-057, 2107, and 271. Similarly Scotchcast 282 is followed by Scotchcast 3, 8, and 9. 
Also, letters have precedence over numbers; for example, MMM Tape Y-966 appears before MMM 
Tape 136. It may be necessary to look for all known identifiers of a material to find it. 


Section A 

This section contains outgassing materials grouped in 1 8 categories according to their primary use, 
such as adhesives, conformal coatings, and marking materials. There are various types within the 
adhesive group, including film, conductive adhesives, and foam; the types are indicated wherever 
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possible. Similarly, tapes include those which are mylar, vapor depositions on mylar, and aluminum 
sheet plus adhesive. This information is often stated in the description. However, certain materials 
can be used as adhesives and as potting compounds. In these instances, the material is listed in one 
category only, reflecting its most prevalent use. 

In the printed data, the first column contains each material, listed by its manufacturer’s identifica- 
tion followed by the mixture of components, if more than one component. The second column, 
“Code,” contains a three-letter code for the manufacturers. (The Appendix contains the manufac- 
turers code list.) The outgassing data of TML and CVCM are in the next two columns, followed by 
three columns giving the particular curing time, temperature, and atmosphere for that particular 
sample. If the cure conditions are unknown, the columns are left blank. Some materials are cured 
or post-cured in two or more steps, which are carried out in the order listed. Some materials have 
been tested more than once and usually with different cures. The last column gives the application, 
as known. 


Section B 

In this section all the materials are listed in alphabetical order in the first column. The second col- 
umn, “Data Reference,” contains a reference number that indicates the GSFC test number. The 
GSFC numbers are the sequentially designated test numbers, the higher numbers being more recent 
tests. The following columns contain the outgassing data in the identical manner of Section A. 


Section C 

The computer was programmed to list only those materials having a TML of 1 .0 percent or less and 
having a CVCM of 0.1 0 percent or less. The materials are categorized as in Section A, thus providing 
low outgassing materials for a specific use. The particular category was selected for the materials’ 
most likely use, though some silicons may appear as adhesives, conformal coatings, or potting com- 
pounds. 


USING THE DATA 

Two component materials, often as A and B, are listed as A/B, and their relative amounts are also 
listed as a ratio, for example, 1/1 , 100/73, and 50/50. These are mixed as parts by weight (BW) and 
sometimes by volume (B'NO. These may be cured at a i^ecific temperature for a specific time, the 
temperatures are in degrees Celsius and the times can be minutes (M), hours (H), or days (D). If no 
cure is listed, the cure data are not known, and one may presume that the manufacturer’s directions 
for curing were followed. Also, the cures performed in vacuum are indicated by E— 3 or E— 6, refer- 
ring to 0.13 N/m^ or 0.00013 N/m^ (10*3 or 10*6 torr), respectively. 

Certain samples, particularly tapes and film adhesives, require specific treatment in testing. Some of 
the early tape samples were applied to a tubular screen (S), permitting the adhesive to be exposed to 
the vacuum or were adhered to an aluminum ring (R), with the adhesive lying against the aluminum 
to permit outgassing at the edges, techniques no longer being used. The preferred technique is to 
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apply the tape to preweighed aluminum foil (F). Similarly, double-sided tapes and transfer film ad- 
hesives are applied to preweighed aluminum foil (F) and covered with another piece of foil; this 
composite must be folded or cut into smaller pieces for loading into the boat, a procedure that per- 
mits outgassing at the edges. 

Caution: The materials in this listing have been tested over a period of 10 years and more. There 
can be no assurance that variations in component materials have not occurred, with a resultant 
change in outgassing properties. The data should be used as a guide in selecting, with a fair degree 
of confidence (provided one uses the correct mixture, prepares the mixture properly, and cures the 
mixture as required), low outgassing materials for use aboard spacecraft. 

Additionally, manufacturing difficulties have been encountered in the production of DC 6-1 104, 
listed as a sealant, and DC 93-500, listed as a potting compound. The problem resulted in producing 
cured materials having a CVCM in excess of 0.10 percent, when prior batches had been well below 
this maximum limit. The information was reported in the Alert E9-A-79-01 of April 1979 and the 
Alert E9-A-79-03 of October 1979. The manufacturer was made aware of the problem and has 
taken steps to ensure the production of low outgassing silicones. 

Additionally, a number of chemicals, often used as catalysts, have been restricted under U.S. Depart- 
ment of Labor standards for occupational exposure. Materials in this publication which contain or 
are made with the listed chemicals include Uralane 5712 B, Proseal 796, MOCA (4, 4’-methylene 
(bis)-2-chloroanilene) used in Adiprene L-lOO; PC 22, PR 1527, PR 1535, PR 1538, Eccocoat IC 2, 
and Catalyst 7139 used in Crest 7343. Certain precautions and cleanliness requirements specified 
by the Department of Labor must be followed when preparing or using the chemicals. 
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bECIION 3 — CONFORMAL COATING 
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SECTION 5 — ELECTiaCAL SNIELDS 
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SECTION t. — FiLJlS SHEET HATEEIALS 
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SECTION 12 -- HOLDING COMPOUNDS 
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SECTION 14 'V- POTTING COflPOUNDS 
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SECTION B 


MATERIALS - ALPHABETICAL LISTING 
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SECTION C 


MATERIALS HAVING A TML 
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SliiCTION 14 — POTTING COtiPOUNDS 
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SECTIOM 14 — POTTING COMPOUNDS 
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APPENDIX 


CODE LIST OF MANUFACTURERS 


CODE LIST OF MANUFACTURERS 


AAC 

AAI 

AAP 

AAT 

ABC 

ABI 

ABR 

ACA 

ACC 


ACD 

ACH 


Ablestick Adhesive Company 
Abletech Division 
Gardena, California 

Anchor Alloys, Incorporated 
Brooklyn, New York 

Advanced Absorber Products 
Amesbury, Massachusetts 

Arno Adhesive Tapes, Incorporated 
Michigan City, Indiana 

Andrew Brown Company 
Los Angeles, California 

Airborn, Incorporated 
Addison, Texas 

Amphenol Corporation 
Division Bunker Ramo 
Scarborough, Ontario, Canada 

American Chain & Cable Company 
Waterbury, Connecticut 

American Cyanamid Company 

Bloomingdale Department 
Havre de Grace, Maryland 

Formica Corp. 

Cincinnati, Ohio 

Plastics & Resin Division 
Wallingford, Connecticut 

Allied Chemical & Dye Company 
Edgewater, New Jersey 
(Celetex Division) 

Acheson Colloids 
Port Huron, Michigan 

(Division of Acheson Industries, Incorporated) 


ACL 

ACM 

ACO 

ACP 

ACR 

ACT 

ADC 

ADF 

ADL 

AEC 

AEL 

AEW 

AFP 

AGI 

AIR 

ALL 


Armstrong Cork Company 
Lancaster, Pennsylvania 

Allied Chemical Corporation 

Mesa Products 

Los Angeles, California 

Advanced Coatings & Chemicals 
Temple City, California 

ACPO Incorporated 
Florham Park, New Jersey 

ACME Resin Corporation 
Forest Park, Illinois 

Acton Research Company 
Acton, Massachusetts 

Applied Design Company, Incorporated 
Tanawanda, New York 

American Durafilm Company, Incorporated 
Newton Lower Falls, Massachusetts 

Arthur D. Little, Incorporated 
Cambridge, Massachusetts 

Adhesive Engineering Company 
San Carlos, California 

Appleton Electric Company 
Chicago, Illinois 

Alpha Wire Corporation 
Linden, New Jersey 

Applied Fibers & Plastics 
Morristown, New Jersey 

AGI Rubber Company 
Bridgeport, Connecticut 

Atlantic India Rubber Works 
Chicago, Illinois 

Allaco Products, Incorporated 
Westbury, New York 


ALR 

AMA 

AMC 

AME 

AMH 

AMI 

AMP 

AMR 

AMS 

ANS 

AOC 

AOP 

APC 

APF 


Allied Resin Corporation 
East Weymouth, Massachusetts 

American Aerosols Incorporated 
Holland, Michigan 

Amicon Corporation 
Lexington, Massachusetts 

AMETEK 
Haveg Division 
Wilmington, Delaware 

American Hoechst 
Somerville, New Jersey 

American Microwave Industries 
Waltham, Massachusetts 

AMP Incorporated 
Harrisburg, Pennsylvania 

AMR Industries Incorporated 
Canoga Park, California 

American Metaseal Company 
Carlstadt, New Jersey 

Arthur Ansley Manufacturing Company 
Perkasi, Pennsylvania 

AMOCO Chemicals Corporation 
Chicago, Illinois 

American Optical Company 
Southbridge, Massachusetts 

Armstrong Products Company, Incorporated 
Warsaw, Indiana 

Avery International 

Fasson Industrial Division 
Painesville, Ohio 

Avery Label 
Monrovia, California 


239 



API 

APL 

APP 

APS 

APX 

ARC 

ARM 

ARP 

ART 

AST 

ATC 

ATL 

ATP 

AUC 

AUG 


AREMCO Products Incorporated 
Ossining, New York 

Applied Physics Laboratory 
Johns Hopkins University 
Laurel, Maryland 

Applied Plastics Company 
El Segundo, California 

Advanced Process Supply Company 
Chicago, Illinois 

APEX Mills Incorporated 
New York, New York 

Alloys & Research Company 
Cleveland, Ohio 

John L. Armitage & Company 
Newark, New Jersey 

American Reinforced Plastics Company 
Los Angeles, California 

Artus Corporation 
Englewood, New Jersey 

Astro Chemical Company 
Schenectady, New York 

American Thread Company 
New York, New York 

Atlantis Laminates 
Franklin, New Hampshire 

Atlas Plastics 
Buffalo, New York 

Angelica Uniform Company 
St. Louis, Missouri 

AUGAT Incorporated 
Attleboro, Massachusetts 


AUI 

AWC 

BAC 

BAI 

BAK 

BAL 

BAP 

BAR 

BAX 

BAY 

BCC 

BCI 

BCL 

BCM 


Automation Industries, Incorporated 
Danbury, Connecticut 

Alpha Wire Company 
Elizabeth, New Jersey 

Bacon Industries, Incorporated 
Watertown, Massachusetts 

Barry Isolator Company 
Watertown, Massachusetts 

Baker Castor Oil Company 
Bayonne, New Jersey 

Ball Chemical Company 
Glenshaw, Pennsylvania 

BEL-ART Products 
Pequannock, New Jersey 

Barry Wright 
Barry Division 
Watertown, Massachusetts 

Baxender Chemicals 
Europe 

Bay Associates 
Palo Alto, California 

BASF Colors and Chemicals, Incorporated 
New York, New York 

B & C Insulation Products 
Iselin, New Jersey 

Berser Chemicals, Limited 
New Castle, England 

The Borden Company 
New York, New York 

The Borden Chemical Company 
Philadelphia, Pennsylvania 

Mystik Tape 
Northfield, Illinois 
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BDC 

Brod-Dugan Company 
St. Louis, Missouri 

BEE 

Bee Chemical Company 
Lansing, Illinois 

BEH 

Berkshire Hathaway, Incorporated 
New Bedford, Massachusetts 

BEL 

Balsa Ecuador Lumber Corporation 
New York, New York 

BEN 

The Bendix Corporation 
Teterbord, New Jersey 

BER 

The Berquist Company 
Minneapolis, Minnesota 

BEG 

B. F. Goodrich Chemical Company 
Cleveland, Ohio 

BGG 

The Biggs Company 
Santa Monica, California 

BHM 

Bentley-Harris Manufacturing Company 
Lionville, Pennsylvania 

BIC 

British Insulated Callender’s Cables, Limited 
Liverpool, England 

BID 

James G. Biddle Company 
Plymouth Meeting, Pennsylvania 

BIS 

Bishop Electric 
Cedar Grove, New Jersey 

BIV 

BIVAR, Incorporated 
Santa Ana, California 

BIW 

Boston Insulated Wire and Cable Company 
Dorchester, Massachusetts 

BLA 

H. L. Blachford, Incorporated 
Troy, Michigan 

BLD 

Belden Manufacturing, Company 
Chicago, Illinois 



BLH 

BNL 

BOA 

BOC 

BPS 

BRN 

BRX 

BWC 

CAC 

CAP 

CAL 

CAM 

CAN 

CAR 


BLH Electronics Incorporated 
( B aid win-Lim a-Ham ilton) 

Waltham, Massachusetts 

Bausch & Lomb 
Buffalo, New York 

Boeing Aerospace Company 
Seattle, Washington 

Bray Oil Company, Incorporated 
Los Angeles, California 

Bostik-Finch is coded FPC 

Bronze & Plastics Specialties 
Baltimore, Maryland 

Brady Labels are coded WHB 

BICRON Corporation 
Newbury, Ohio 

Brand-Rex Company 
Willimantis, Connecticut 

Borg-Warner Chemicals 
Parkersburg, West Virginia 

Carroll Products, Incorporated 
Farmingdale, Long Island, New York 

Cali-Foam 

Santa Ana, California 

Calabra Plastics 

Upper Darby, Pennsylvania 

Carmac Company 
Shawnee, Kansas 

ITT Cannon Electric 
Los Angeles, California 

Carter’s Ink Company 
Cambridge, Massachusetts 



CAS 

Castall Incorporated 

East Weymouth, Massachusetts 

CAU 

L. D. Caulk Company 
Milford, Delaware 

CBC 

CBC Corporation 
Marathon Shores, Florida 

CCC 

Chemical Division, Chrysler Corporation 
Trenton, Michigan 

CCD 

Colgate Chemical Company 
East Brunswick, New Jersey 

CCE 

Chemical Coatings & Engineering Company 
Media, Pennsylvania 

CCL 

C. P. Clare & Company 
Chicago, Illinois 

CEL 

Cellastro Corporation 
Ypsilanti, Michigan 

CFC 

Crawford Fitting Company 
Cleveland, Ohio 

CEP 

Clark Foam Products Corporation 
Chicago, Illinois 

CHE 

Chemplast Incorporated 
Wayne, New Jersey 

CHO 

Chomerics Incorporated 
Woburn, Massachusetts 

CHR 

Connecticut Hard Rubber Company 
New Haven, Connecticut 

CIB 

CIBA Corporation 
Summit, New Jersey 

CIC 

Cicoil Corporation 
Chatsworth, California 

CIN 

Cinch Connector Division 
TRW Incorporated 
Elk Grove, Illinois 


CIP 

Crown Industrial Products 
Hebron, Illinois 

CIR 

Chicago Ink & Research Company 
Antioch, Illinois 

CLI 

Caig Labs Incorporated 
Westbury, New York 

CLY 

Clayborn Labs Incorporated 
Santa Ana, California 

CMC 

Circuit Materials Company 
Princeton, New Jersey 

CME 

Cal-Metex Corporation 
Inglewood, California 

CMS 

Coast Manufacturing & Supply Company 
Livermore, California 

CMI 

Cambridge Thermionic Corporation 
Cambridge, Massachusetts 

CNS 

Celanese Corporation 
New York, New York 

COM 

Compac Corporation 
Newark, New Jersey 

CON 

CONAP, Incorporated 
Allegany, New York 

COT 

Cotronics Corporation 
Brooklyn, New York 

COX 

Cox & Company, Incorporated 
New York, New York 

CPC 

Crest Products Company 
Santa Ana, California 

Chemical Products Research is coded UJC 

CPT 

Coast Pro-Seal Division 
Essex Chemical Corporation 
Compton, California 


CRE 

CPI 

CRB 

CRP 

CRY 

CTC 

CTD 

CTL 

CUM 

CVC 

CWR 

DAC 

DAD 

DAY 


Care Laboratories, Incorporated 
Collegeville, Pennsylvania 

Chart-Pak Incorporated 
Leeds, Massachusetts 

Carborundum Company 
Plastics & Adhesives Department 
Atlanta, Georgia 

California Reinforced Plastics 
(Address Unknown) 

Cryton Optics 
Roslyn, New York 

Columbia Chase Corporation 
Humiseal Division 
Wood side. New York 

Carlisle Corporation 

Tensolite Insulated Wire Company, Incorporated 
Carlisle, Pennsylvania 

Chemical Technology Laboratories 
Los Angeles, California 

Custom Materials Incorporated 
Chelmsford, Massachusetts 

Consolidated Vacuum Corporation 
Rochester, New York 

Chase-Walton Rubber Company 
Hudson, Massachusetts 

Durkee-Atwood Company 
Minneapolis, Minnesota 

Dabum Electronics & Cable Corporation 
Bronx, New York 

DALCO Industries is coded SPA 

Dayton Chemical Company 
Dayton, Ohio 
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DBP 

DCC 

DCI 

DEC 

DEF 

DEL 

DES 

DEU 

DEV 

DEX 

Die 

DIL 

DIN 

DIS 

DIV 

DIX 


DB Products 
Pasadena, California 

Dow Coming Corporation 
Midland, Michigan 

Danvers Chemical Industries Incorporated 
Danvers, Massachusetts 

Dow-Elco Company 
Montibello, California 

Deft Chemical Coatings 
Torrence, California 

Deiron Fastners 
Santa Ana, California 

Desoto Incorporated 
Des Plains, Illinois 

Deutsch Company 
Los Angeles, California 

Chemical Development Corporation 
DEVCON Corporation 
Danvers, Massachusetts 

Dexter Corporation, Midland Division 
Hayward, California 

Disogren Industries Corporation 
Manchester, New Hampshire 

Dilectrix Corporation 
Farmingdale, Long Island, New York 

Dodge Industries 
Hoosick Falls, New York 

Dielectric Sciences 
Woburn, Massachusetts 

Diversified Marine Industries 
Norwalk, Connecticut 

Dixon Corporation 
Briston, Rhode Island 



DNN 

DNS 

DOU 

DOW 

DRC 

DRI 

DSC 

DSL 

DTC 

DUN 

DUP 


DXN 

EAC 


Dennison Manufacturing, Company 
Framingham, Massachusetts 

Dennis Chemical Company 
St. Louis, Missouri 

John C. Dolph Company is coded JCD 

Douglas Elastomers 
Akron, Ohio 

Dow Chemical Company 
Midland, Michigan 

Davol Incorporated 
Providence, Rhode Island 

Drilube Company 
Glendale, California 

D. Strauss Company, Incorporated 
New York, New York 

Dowty Seals Limited 
Ashcurch, Tewksbury, England 

Devon Tape Corporation 
Carlstadt, New Jersey 

Dunmore Corporation 
Newtown, Pennsylvania 

E, I. DuPont de Nemours and Company, Incorporated 
Wilmington, Delaware 

Elastomer Chemicals Department 

Fabrics and Finishes Department 

Film Department 

Plastics Department 

Joseph Dixon Crucible Company 
Jersey City, New Jersey 

Eastman Chemical Products Company 
Kingsport, Tennessee 



EAS 

ECC 

ECI 

ECP 

EDC 

EDD 

EFH 

EFI 

EHC 

ELB 

ELI 

ELM 

ELP 

ELR 


Eastman Kodak Company 
Rochester, New York 

Electronized Chemicals Corporation 
Burlington, Massachusetts 

Eldre Components Incorporated 
Rochester, New York 

Eclipse-Pioneer Division 
Teterbord, New Jersey 

Eldec Corporation 
Lynnwood, Washington 

Eddington Threat Manufacturing 
Eddington, Pennsylvania 

Electro-Flex Heat, Incorporated 
Bloomfield, Connecticut 

Electrofilm Incorporated 
North Hollywood, California 

Englehard Minerals & Chemicals Corporation 
Newark, New Jersey 

Englehard Industries Division 
Newark, New Jersey 

Minerals & Chemicals Division 
Edison, New Jersey 

Elliot Brothers Steel Company 
New Castle, Pennsylvania 

Electroply, Incorporated 
El Segundo, California 

Elmhurst Rubber Company 
Elmhurst, New York 

Elco-Pacific Company 
El Segundo, California 

Electrical Refractories 
East Palistine, Ohio 


ELS 

Electro-Science Laboratories, Incorporated 
Pennsauken, New Jersey 

EMC 

Emerson & Cuming Incorporated 
Canton, Massachusetts 

EML 

Electro Mechanisms Limited 
England 

ENJ 

Enjay Chemical Company 
New York, New York 

EON 

EON Corporation 
Los Angeles, California 

EPC 

Epoxylite Corporation 
South El Monte, California 

EPK 

Epoxy Technology Incorporated 
Billerica, Massachusetts 

EPO 

Epoxy Products Company 
Irvington, New Jersey 

EPP 

Eppley Laboratories Incorporated 
Newport, Rhode Island 

EPX 

Epoxy Pack Company 
Los Angeles, California 

ERP 

Expanded Rubber & Plastics 
Gardena, California 

ESX 

Essex Chemical Corporation 
Compton, California 

EWC 

Elco Webster Corporation 
Watertown, Massachusetts 

EXX 

Exxon Chemical Company, USA 
Houston, Texas 

FAL 

Fenner America Limited 
Middletown, Connecticut 

FAR 

Farbenfabriken Bayer AG 
Germany 


Fasson is coded APF 


FBC 

FBR 

FCC 

FED 

FEN 

FER 

FHB 

FIB 

FIC 

FIR 

FIS 

FLA 

FLC 

FLI 


Fiber-Resin Corporation 
Burbank, California 

Fiberfil Division 
Dart Industries 
Evansville, Indiana 

Fluorocarbon Company 
Sunnyvale, California 

Reeves Rubber Division 
San Clemente, California 

Federal Pen Company 
Jersey City, New Jersey 

Fenwal Industries 
Ashland, Massachusetts 

Ferro Corporation 
Cleveland, Ohio 

H. B. Fuller Company 
St. Paul, Minnesota 

Fiberite Corporation 
Winona, Minnesota 

Fiber Manufacturing Company 
Newton, North Carolina 

Franklin Institute Research Laboratories 
Philadelphia, Pennsylvania 

Fisk Brothers 
Newark, New Jersey 

Fortin Laminating Corporation 
Sylmar, California 

Fortin Plastics Incorporated 
Valencia, California 

Flintkote Company 
Stamford, Connecticut 



FLL 

FLO 

FLX 

FMC 

FOF 

FOM 

FPC 

FPI 

FPL 

FRA 

FRC 

FRE 

FRL 

FUL 


Flormel Company 
Bayside, New Jersey 

Floquil Products Incorporated 
Cobleskill, New York 

Flexaust Company 

Division of Callahan Mining Corporation 
Amesbury, Massachusetts 

FMC Corporation 
Industry, California 

Foam Fab Company 
Franklin, Massachusetts 

Fomo Products 
Akron, Ohio 

Formica Corporation is coded ACC 

Bostik-Finch, Incorporated 
(Subsidiary of USM Corporation) 
Torrance, California 

Furane Plastics Incorporated 
Los Angeles, California 

Firestone Plastics Company 
Pottstown, Pennsylvania 

Fralock, Division of Lockwood Industries 
Van Nuys, California 

Fargo Rubber Corporation 
(Address Unknown) 

Freeman Chemicals 
Port Washington, Wisconsin 

Fabric Research Labs 
Denton, Massachusetts 

Fuller Company 

(H. B. Fuller Company 

St. Paul, Minnesota — As Above) 


FXC 

GAC 

GAR 

GBE 

GCC 

GCE 

GDE 

GEC 


GEN 

GEV 

GHI 

GHT 


Flexco Company 
Dennville, New Jersey 

Goodyear Aerospace Corporation 
Akron, Ohio 

Garland Manufacturing Company 
Saco, Maine 

Gudebrod Brothers Silk Company Incorporated 
Electronics Division 
New York, New York 

General Cement 
Rockford, Illinois 

G. C. Electronics Company 
Rockford, Illinois 

General Dynamics, Convair Division 
San Diego, California 

General Electric Company 

Plastics Department 
Pittsfield, Massachusetts 

Silicone Products Department 
Waterford, New York 

Wire and Cable Department 
Bridgeport, Connecticut 

General Electronics Incorporated 
Newark, New Jersey 

General Electric Company 
Reentry & Environmental Systems 
Valley Forge, Pennsylvania 

Grayhill Incorporated 
La Grange, Illinois 

G & H Technology Incorporated 
Santa Monica, California 



GLC 

GLI 

GMB 

GMC 

GOL 

GOR 

GPM 

GRC 

GRE 

GRO 

GRU 

GSC 

GSD 

GTR 

GTS 


General Latex & Chemical Corporation 
Cambridge, Massachusetts 

Garlock Incorporated 
Palmyra, New York 

M. Grumbacher Incorporated 
New York, New York 

General Mills, Chemical Division 
Kankakee, Illinois 

W. L. Gore Associates is coded WLG 

Goldenwest Products 
Cedar Ridge, California 

Gore Company 
Newark, Delaware 

General Plastics Manufacturing Company 
Tacoma, Washington 

Goshen Rubber Company 
Goshen, Indiana 

Greene Rubber Company 
Cambridge, Massachusetts 

Grow Chemical Corporation 
Cleveland, Ohio 

Grumman Aerospace Corporation 
Bethpage, Long Island, New York 

Goddard Space Flight Center 
Greenbelt, Maryland 

GS Dielectric Communications 
Littleton, Massachusetts 

General Tire & Rubber Company 
Akron, Ohio 

G. T. Schjeldahl Company 
Northfield, Minnesota 



HAB 

HAC 

HAN 

HAR 

HAV 

HCC 

HDM 

HEM 

HEQ 

HER 

HEX 

HIC 

HER 

HMB 

HNC 


Hanline Brothers, Incorporated 
Baltimore, Maryland 

Hughes Aircraft Company 
Culver City, California 

Handschy Chemical Company 
Chicago, Illinois 

Harshaw Chemical Company 
Solon, Ohio 

Haveg Industries 
Winodski, Vermont 

Hadbar is coded PPH 

Hughson Chemicals 
Lord Corporation 
Erie, Pennsylvania 

Hygienic Dental Manufacturing Company 
Akron, Ohio 

Hettinger, Baldwin & Messtechnik 
Netherlands 

Herculite Products Incorporated 
New York, New York 

Hercules Incorporated 
Wilmington, Delaware 

Hexcel Products Incorporated 
Berkeley, California 

Hardman Incorporated 
Belleville, New Jersey 

Hoffmann-La Roche, Incorporated 
Nutley, New Jersey 

Heminway & Bartlett Manufacturing Company 
New York, New York 

Henkel & Cie 
Germany 


HOB 

HOI 

HPC 

HSD 

HSP 

HTC 

HTR 

HTW 

HUE 

HUE 

HWC 

HYD 

HYS 

IBM 

ICA 


Howe & Bainbridge Incorporated 
Boston, Massachusetts 

Howe Industries 
N. Hollywood, California 

Hastings Plastics Company 
Santa Monica, California 

Hawker & Siddeley Dynamics, Limited 
London, England 

High Strength Plastics Corporation 
Chicago, Illinois 

Heath-Tecna Corporation 
Kent, Washington 

Hi-Temp Resins Incorporated 
Stamford, Connecticut 

Hi-Temp Wires Company 
Westburg, Long Island, New York 

Hughes Associates 
Excelsior, Minnesota 

Hulz A. G. 

Germany 

Humiseal is coded CTC 

Hope Webbing Company, Incorporated 
Providence, Rhode Island 

Hydron Laboratories Incorporated 
New Brunswick, New Jersey 

Hysol Division 

The Dexter Corporation 

Olean, New York 

IBM Corporation 
Armonk, New York 

Imperial Chemical 
Ayrshire, Great Britain 



ICI 

ICI United States Incorporated 
Wilmington, Delaware 

ICD 

Icore Wire & Cable 
Santa Barbara, California 

IDE 

Ideas Incorporated 
Beltsville, Maryland 

lER 

International Electronic Research Corporation 
Burbank, California 

IMI 

IMI-Tech Corporation 
Elk Grove Village, Illinois 

IMP 

Imperial Eastman 
Chicago, Illinois 

IND 

Independent Ink Incorporated 
Gardena, California 

INK 

Inks and Specialties 
Irving, Texas 

INR 

Industrial Electronic Rubber Company 
Twinsburg, Ohio 

INS 

Insta-Foam Products 
Addison, Illinois 

INT 

International Harvester 
Chicago, Illinois 

INX 

INSL-X Company 
Brooklyn, New York 

IPI 

Impact Plastics Incorporated 
Gastonia, North Carolina 

IRC 

Isochem Resins Company 
Lincoln, Rhode Island 

1ST 

Insultab Incorporated 
Woburn, Massachusetts 

ITR 

IIT Research Institute 
Chicago, Illinois 
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International Telephone & Telegraph Corporation 


ITT 



ITT Aerospace-Optical Division 
Fort Wayne, Indiana 


ITT Industrial Products Division 
San Fernando, California 

JAC 

Jaco Manufacturing Company 
Berea, Ohio 

JAS 

Jasper Rubber Company 
Jasper, Indiana 

JCD 

John C. Dolph Company 
Monmouth Junction, New Jersey 

JMC 

Jordon Marsh Company 
Boston, Massachusetts 

JMM 

Johnson Massey Metals Limited 
London, England 

JOM 

Johns-Manville 
New York, New York 

JSC 

Johnson Space Center 
Houston, Texas 

JSP 

Johnston Specialty Coatings 
Huntington Beach, California 

KAM 

Kamatics Corporation 
Bloomfield, Connecticut 

KAS 

Kasen Industries 
Newark, New Jersey 

KCC 

Kimberley-Clark Corporation 
Neenah, Wisconsin 

KCF 

Keene Corporation 
Chase Foster Division 
Bear, Delaware 

KCO 

Kenics Corporation 
Danvers, Massachusetts 



KCW 

KEE 

KEN 

KEY 

KMC 

KOK 

KOL 

KOP 

KRC 

KST 

LAM 

LCC 

LCR 

LDD 

LDV 


Keane Corporation 
Wheeler Lighting Division 
Wilmington, Massachusetts 

Keeler & Long 
Watertown, Connecticut 

Kendall Company 
Wellesley Hills, Massachusetts 

Key Polymer Corporation 
Lawrence, Massachusetts 

Kingsley Machine Company 
Hollywood, California 

Kokusai Chemicals, 

Japan 

Kollmorgen Corporation 
Multiwire Division 
Northampton, Massachusetts 

Koppers Company 
Irving, Texas 

Kirkhill Rubber Company 
Brea, California 

King-Seeley Thermos Company 
Prospect Heights, Illinois 

Lamart Corporation 
Clifton, New Jersey 

Leffingwell Chemical Company 
Brea, California 

Leach Corporation, Relay Division 
Los Angeles, California 

Labarge, Dorflex Division 
Santa Ana, California 

LDV Electroscience 
Syracuse, New York 



LEC 

The Leal Company 
Camden, New Jersey 

LEM 

Lem Products 

Mt. Vernon, New York 

LES 

Lundy Electronics & Systems, Incorporated 
Glen Head, New York 

LEM 

L. Frank Markel & Sons 
Norristown, Pennsylvania 

LLS 

Lesonal Werke-Lechler & Sons 
Stuttgardt, Germany 

LNP 

Liquid Nitrogen Processing Corporation 
Malvern, Pennsylvania 

LOC 

Lockheed Missile & Space Company 
Palo Alto, California 

LOR 

Lord Manufacturing Company 
Erie, Pennsylvania 

LRC 

Langley Research 
Hampton, Virginia 

LTC 

Loctite Corporation 
Newington, Connecticut 

LUD 

Ludlow Corporation 
Needham Heights, Massachusetts 

LUS 

Lusol Products 
El Monte, California 

MAG 

Magic American Chemical Corporation 
Cleveland, Ohio 

MAQ 

Markel, L. Frank & Sons, Incorporated 
Norristown, Pennsylvania 

MAR 

Markel Rubber Products 
Bronx, New York 

MAS 

Mar Glass 

Sherboume, England 


MBI 

MCA 

MCC 

MCG 

MEI 

MEL 

MEP 

MER 

MET 

MIC 

MID 

MIF 

MIN 

MIR 


Master Bond Incorporated 
Teaneck, New Jersey 

The Mica Corporation 
Culver City, California 

Micro-Circuits Company 
New Buffalo, Michigan 

McGhan Nusil Corporation 
Carpinteria, California 

Micro Electronics, Incorporated 
(Address Unknown) 

Melrose Nameplate 
Oakland, California 

Mereco Products Division 
Metachem Resins Corporation 
Cranston, Rhode Island 

Meridian Laboratory Incorporated 
Middleton, Wisconsin 

Metex Corporation 
Edison, New Jersey 

Microtech Incorporated 
Folcroft, Pennsylvania 

Midland Industrial Finishes Company 
Waukegan, Illinois 

Micarta is coded WEC 

Microwell Division 
Pitney Bowes Incorporated 
Stamford, Connecticut 

Markem Corporation 
Keene, New Hampshire 

Microdot Incorporated 
Pasadena, California 


MMC 

MMF 

MMM 


MMS 

MNC 

MNR 

MOB 

MOL 

MON 

MOR 

MOS 

MOT 

MOX 


Monte-Martini Company 
Italy 

Morrison Molded Fiberglass Company 
Bristol, Virginia 

Minnesota Mining & Manufacturing Company 
St. Paul, Minnesota 

Adhesives, Coatings and Sealers Division 

Electro-Products Division 

Industrial Tape Division 

Magnetic Products Division 

Mica & Micanite Supplies Limited 
Barnsbury Square, London, England 

Morton-Norwich Chemical Company Incorporated 
Chicago, Illinois 

Minnesota Rubber 
Minneapolis, Minnesota 

Mobay Chemical Company 
Pittsburgh, Pennsylvania 

Stevens Molded Products Division 
Easthampton, Massachusetts 

Monsanto Company 
St. Louis, Missouri 

Morgan Adhesive Company 
Stow, Ohio 

Mosites Rubber Company 
Fort Worth, Texas 

Motorola Incorporated 
Franklin Park, Illinois 

Moxness Products Incorporated 
Racine, Wisconsin 



MPC 

MPD 

MRC 

MRG 

MSF 

MSH 

MSI 

MSL 

MSY 

MTC 

MUH 

MUP 

MWS 

MYC 

NAL 


Metal Photo Corporation 
Cleveland, Ohio 

MPD Technology Corporation 
Ergenics Division 
Waldwick, New Jersey 

The Marble tte Corporation 
Long Island City, New York 

Midland-Ross Corporation 
Grimes Division 
Urbana, Ohio 

Marshall Space Flight Center 
Huntsville, Alabama 

Micro Switch 
Division of Honeywell 
Freeport, Illinois 

Miller-Stephenson Chemical Company Incorporated 
Danbury, Connecticut 

Midland Silicones Limited 
England 

Moore Systems 
Sunnyvale, California 

Mark-Tex Corporation 
Englewood, New Jersey 

Mullard House 
London, England 

Mupak 

Brocton, Massachusetts 

MWS Precision Wire 
Chatsworth, California 

Mycalex Corporation 

Division Spaulding Fibre Company Incorporated 
Clifton, New Jersey 

Nalgene Company 
Rochester, New York 



NBC 

NCI 

NCO 

NDC 

NEL 

NEO 

NEW 

NEC 

NMC 

NOC 

NOI 

NOP 

NOR 


National Beryllia Corporation 
Haskell, New Jersey 

NARMCO is coded WCN 

NCI Incorporated 
West Palm Beach, Florida 

New England Laminates Company, Incorporated 
Frazer, Pennsylvania 

Naval Air Development Center 
Warminster, Pennsylvania 

Nuclear Enterprises Limited 

Winnipeg Canada and San Carlos, California 

Neosid Limited 
England 

M. M. Newman Corporation 
Marblehead, Massachusetts 

National Lead Company 
New York, New York 

National Metallizing Division 
Standard Packaging Corporation 
Cranbury, New Jersey 

Norton Company 
Worchester, Massachusetts 

Nortronics Chemical Company is coded SRW 

Norplex is coded UOP 

NOPI Incorporated 
Hackensack, New Jersey 

NOPCO Chemical Company 
Newark, New Jersey 

Norland Products, Incorporated 
New Brunswick, New Jersey 



NPC 

NRL 

NSC 

NSE 

NTI 

NVF 

NYE 

NYL 

OAK 

OCC 

on 

OLI 

OMG 

OPC 

ORC 

ORT 


Norton Plastics 
Akron, Ohio 

Naval Research Laboratory 
Washington, D,C. 

National Starch & Chemical Company 
New York, New York 

National Semiconductors Corporation 
Santa Clara, California 

NT Industries 

Englewood Cliffs, New Jersey 

NVF Company 
Yorklyn, Delaware 

Wm. P. Nye Incorporated 
New Bedford, Massachusetts 

Nylok-Detroit Corporation 
Troy, Michigan 

The Oakland Corporation 
Troy, Michigan 

Orchard Company 
(Address Unknown) 

Owens Illinois Incorporated 
Toledo, Ohio 

Olin Mathieson Chemical Corporation 
New York, New York 

Oak Materials Group, Incorporated 
Fluorglas Division 
Hoosick Falls, New York 

Organic Products Company 
Irving, Texas 

Orcon Corporation 
Union City, California 

Or tec Incorporated 
Oak Ridge, Tennessee 


OXI 

Oxford Instruments 
Columbia, Maryland 

PAC 

Pacific Resins & Chemicals Incorporated 
Seattle, Washington 

PAL 

Palflex Products Corporation 
Putnam, Connecticut 

PAN 

Panduit Corporation 
Tinley Park, Illinois 

PAR 

Parsons of California 
Stockton, California 

PCC 

Pennsalt Chemicals Corporation 
New York, New York 

PCE 

Peterson Chemical Company 
Sheboygan, Wisconsin 

PCK 

PCK Technology 
Melville, New York 

PCR 

Polychrome Film Corporation 
Yonkers, New York 

PDC 

Phelps Dodge Copper Products Corporation 
New York, New York 

PEL 

Pelmor Laboratories, Incorporated 
Newtown, Pennsylvania 

PEP 

Port Erie Plastics Incorporated 
Harborcreek, Pennsylvania 

PER 

Permacel 

New Brunswick, New Jersey 

PFC 

Penntube Plastics Company 
Clifton Heights, Pennsylvania 

PFI 

Perma Foam Incorporated 
Irvington, New Jersey 

PFP 

Precision Fiberglass Products 
San Pedro, California 
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PHG 

Philips Geldrop 
Netherlands 

PHI 

Poly-Hi Incorporated 
Fort Wayne, Indiana 

PHP 

Phillips 66 Petroleum Company 
Bartlesville, Oklahoma 

PIC 

Permabond International Corporation 
Englewood, New Jersey 

PIE 

Pierson Industries 
Palmer, Massachusetts 

PIR 

Pirelli Cable Corporation 
Union, New Jersey 

PKA 

Park Avenue 
(Address Unknown) 

PLA 

Precision Labs 
Cincinnati, Ohio 

PLI 

Permali Incorporated 
Mt. Pleasant, Pennsylvania 

PLK 

Plasti-Kote Division 
Medina, Ohio 

PEL 

Poly-Lok Fastners Corporation 
Cincinnati, Ohio 

PLM 

Palmer Products 
New York, New York 

PMC 

Plessey Manufacturing Company, Limited 
Kingsthorpe, Northampton, UK 

POC 

Polaroid Corporation 
Cambridge, Massachusetts 

POL 

Polygon Company 
Walkerton, Indiana 

POR 

Porex Incorporated 
Fairbum, Georgia 


POT 

PPC 

PPG 

PPH 

PRC 

PRD 

PRG 

PRP 

PSC 

PSL 

PTI 

PUT 

PVL 

QUA 

QUE 

RAD 


Potomac Rubber Company 
Washington, D.C. 

The Polymer Corporation 

Reading, Pennsylvania 

(Foreign Subsidiaries are Polypenco) 

PPG Industries Adhesive Products 
Bloomfield, New Jersey 

Purolator Products Incorporated 
Hadbar Division 
Alhambra, California 

Products Research & Chemical Corporation 
Burbank, California 

Physics Research & Development Incorporated 
Boulder, Colorado 

Proctor & Gamble Company 
Cincinnati, Ohio 

Plastics & Rubber Products Company 
Ontario, California 

Parker Seal Company 
Culver City, California 

Permagile-Salmon Limited 
Plainview, New York 

Products Techniques Incorporated 
Los Angeles, California 

Putnam Mills Corporation 
New York, New York 

Pervel Industries 
Plainfield, Connecticut 

Quantum Incorporated 
Wallington, Connecticut 

Q-Max Corporation 
Marlboro, New Jersey 

Radiation Incorporated 
Melbourne, Florida 


268 



RAM 

RAN 

RAY 

RCA 

RCC 

RCI 

REA 

RED 

REE 

REF 

REI 

REM 

RES 

RFC 

RIC 


RAM Chemicals 
Gardena, California 

Randolph Products Company 
Carlstadt, New Jersey 

Rayclad Tubes Incorporated 
Menlo Park, California 

Radio Corporation of America 
Harrison, New Jersey 

Raychem Corporation 
Menlo Park, California 

Richmond Corporation 
Redlands, California 

REA Magnet Wire Company 
Fort Wayne, Indiana 

R. E. Darling Company, Incorporated 
Gaithersburg, Maryland 

Reeves Brothers Incorporated 
Vulvan Coated Fabrics Division 
Rutherford ton. North Carolina 

Resin Formulating Company 
Culver City, California 

Reichold Chemicals Incorporated 
Detroit, Michigan 

Rembrandt 
(Address Unknown) 

Resdel Corporation 
Rio Grande, New Jersey 

Rogers Foam Company 
Baltimore, Maryland 

Richardson Company 
Melrose Park, Illinois 


RLC 

Royal Lubricants Company 
East Hanover, New Jersey 

RMC 

Reliable Manufacturing Company 
Fountain Valley, California 

RMI 

Raybestos-Manhattan Incorporated 
Passaic, New Jersey 

ROG 

Rogers Corporation 
Rogers, Connecticut 

ROH 

Rohm and Haas Company 
Philadelphia, Pennsylvania 

ROS 

Milton Ross Company 
South Hampton, Pennsylvania 

RPC 

Riegel Paper Corporation 
New York, New York 

RRC 

Ronthor Reiss Corporation 
Little Falls, New Jersey 

RTC 

Remtek Corporation 
Sunnyvale, California 

RVM 

Risdon Vacuum Metallizing Company 
Van Nuys, California 

SAG 

Sobering A. G. Berghamen 
Westfalen, Federal Republic of Germany 

SAN 

Sanford Ink Company 
Bellwood, Illinois 

SAS 

Sanders Associates 
Manchester, New Hampshire 

SAU 

Saunders Thread Company 
Gastonia, North Carolina 

SBI 

Solar Basic Industries 
Littleton, Massachusetts 

SCE 

Scientific Enterprises 
Bloomfield, Colorado 


SCG Scott Graphics Incorporated 

Holyoke, Massachusetts 

Schenectady Chemicals Incorporated 
Schenectady, New York 

Schjeldahl is coded GTS 

Structural Composites Industries 
Azusa, California 


SCT 

Scott Paper, Industrial Foam 
Chester, Pennsylvania 

SEL 

Space Environment Laboratories Incorporated 
Boulder, Colorado 

SFR 

Santa Fe Rubber Products, Incorporated 
Whittier, California 

SHA 

W. S. Shamban Company 
Newbury Park, California 

SHC 

1 

Shell Containers Incorporated 
Great Neck, New York 

1 SHE 

Shenandoah Plastics Corporation 
Frederick, Maryland 

SHI 

Shielding Technology Incorporated 
Piscataway, New Jersey 

SHE 

Shell Chemical Company 
New York, New York 

SHW 

Sherwin-Williams Company 
Cleveland, Ohio 

SIE 

Shielding Technology Incorporated 
Piscataway, New Jersey 

SIG 

Signetics Corporation 
Sunnyvale, California 

SIO 

Siegrist Orel 
Europe 
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SIP 

SIS 

SLK 

SLM 

SMC 

SNZ 

SOM 

SPA 

SPC 

SPE 

SPK 

SPI 

SPL 

SPR 

SPT 


Sigma Plastronics 
Dearborn, Michigan 

Sargent Industries 
Stillman Rubber Division 
Culver City, California 

SCI Systems Incorporated 
Huntsville, Alabama 

Shannon Luminous Materials Company 
Los Angeles, California 

Spira Manufacturing Corporation 
Burbank, California 

Sandoz Chemical Company 
Hanover, New Jersey 

Smooth-On Manufacturing Company 
Gillette, New York 

DALCO Industries (Shurlok) 
Hawthorne, California 

Specialty Coatings Company 
Elk Grove Village, Illinois 

Spectrum Control Incorporated 
Fairview, Pennsylvania 

Spencer Kellogg Division 
Buffalo, New York 

Stevens Products Incorporated 
Stevens Tubing Corporation 
East Orange, New Jersey 

Spraylat Corporation 
New York, New York 

Specialty Products Company 
Jersey City, New Jersey 

Stone Industrial Corporation 
Washington, D.C, 


SPX 

SRC 

SRP 

SRW 

SSC 

SST 

STA 

STC 

STE 

STI 

STR 

STS 

STV 

SUM 

swc 


Sperex Corporation 
Gardena, California 

Stockwell Rubber Company 
Philadelphia, Pennsylvania 

Schultz Rubber Products 
(Address Unknown) 

Nortronics Chemical Company 
Costa Mesa, California 

Spectra-Strip Corporation 
Garden Grove, California 

Stern & Stern Textiles Incorporated 
New York, New York 

Stanley Chemical 
East Berlin, Connecticut 

Super Temp Wire Division 
Winooski, Vermont 

J. P. Stevens & Company, Incorporated 
New York, New York 

Stevens Molded Products is coded MOL 

Stillman Rubber Division 
Sargent Industries 
Culver City, California 

Stranco Products Incorporated 
Chicago, Illinois 

Sierracin/Thermal Systems 
Los Angeles, California 

Sterling Varnish 
Sewickley, Pennsylvania 

Summers Laboratories, Incorporated 
Fort Washington, Pennsylvania 

Sequoia Wire Company 
Redwood City, California 


SWS SWS Silicones Corporation 

Adrian, Michigan 

SYL Sylvania Electric Products Incorporated 

New York, New York 

Electronic Systems Division 
Buffalo, New Y ork 

Chemical & Metallurigical Division 
Towanda, Pennsylvania 

Semiconductor Division 
Woburn, Massachusetts 

SYN Synthane Taylor Incorporated 

Valley Forge, Pennsylvania 

TAM TA Manufacturing Corporation 

Glendale, California 

TAY Taylor Corporation 

Valley Forge, Pennsylvania 

TBT The Thomas & Betts Company, Incorporated 

Elizabeth, New Jersey 

TCC Thiokol Chemical Corporation 

Trenton, New Jersey 

TCI Trans/Circuits Incorporated 

Falls Church, Virginia 

TEC Tecknit 

Cranford, New Jersey 

tee Teledyne Electro Mechanisms 

Nashua, New Hampshire 

TEI Technic Incorporated 

Providence, Rhode Island 

TEK Teknational, Incorporated 

Rochester, New York 

tel Thermo Electric Company 

Saddle Brook, New Jersey 



TEM 

TEN 

TER 

TEX 

TEE 

TFF 

THE 

THI 

THE 

TII 

TIW 

TMC 

TME 

TMP 


Tempi! Division 

Big Three Industries, Incorporated 
S. Plainfield, New Jersey 

Tenneco Chemicals 
Foam Division 
Paramus, New Jersey 

Tensolite is coded CTD 

Teradyne Components, Incorporated 
Lowell, Massachusetts 

Texwipe Company 
Hillsdale, New Jersey 

Technical Fluorocarbons Engineering Incorporated 
Warwick, Rhode Island 

T & F Fluorocarbon Company 
Holling Meadows, Illinois 

Thermalloy Company 
Dallas, Texas 

Thermatics Incorporated 
Elm City, North Carolina 

Uniglas Industries 

Division of United Merchants & Manufacturers, Incorporated 
Los Angeles, California 

Texas Instruments Incorporated 
Dallas, Texas 

Times Wire & Cable Company 
Subsidiary Insilco 
Wallingford, Connecticut 

Trak Microwave Corporation 
Tampa, Florida 

TME Corporation 
Salem, New Hampshire 

Temp Plate Corporation 
Santa Monica, California 
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TNC 

TPI 

TRA 

TRI 

TRO 

TRW 

TSI 

TIP 

TUF 

TWC 

TWP 

TXI 

TYC 

TYT 

UCC 

UIC 


Transene Company 
Danvers, Massachusetts 

Thermoset Plastics Incorporated 
Indianapolis, Indiana 

TRA-CON Incorporated 
Medford, Massachusetts 

Tridox Products 
Philadelphia, Pennsylvania 

Troy Mills Incorporated 
Troy, New Hampshire 

TRW 

Redondo Beach, California 
(Thompson-Ramo-Woolrich) 

Thermal Systems Incorporated 
Los Angeles, California 

Telatemp 

Fullerton, California 

Tufnol Limited 
England 

Thermax Wire Corporation 
New York, New York 

Technical Wire Products Company, Incorporated 
Cranford, New Jersey 

Texaco Incorporated 
White Plains, New York 

Tycodure Limited 
London, England 

Tyton Corporation 
Milwaukee, Wisconsin 

Union Carbide Corporation 
New York, New York 

Union Ink Company 
Ridgefield, New Jersey 


UJC 

UND 

UNF 

UNI 

UOP 

USE 

USP 

VAC 

VAL 

VAR 

VEC 

VEL 

VIG 

VFX 

VIS 


Upjohn Company 
Kalamazoo, Michigan 

Uniroyal Incorporated 
New York, New York 

United Foam 
Compton, California 

Uniglass Industries 
Los Angeles, California 

Universal Oil Products 
Norplex Division 
Lacrosse, Wisconsin 

Useco Division 
Litton Industries 
Van Nuys, California 

U. S. Polymeric Incorporated 
Santa Ana, California 

Vought Aeronautics Company 
Division LTV Corporation 
Dallas, Texas 

Nikon Valca 
Japan 

Varian Associates 
Vacuum Products Division 
Palo Alto, California 

Vector Electronic Company, Incorporated 
Sylmar, California 

Velcro Corporation 
New York, New York 

Vigor Company (Distributors) 

New York, New York 

Varflex Corporation 
Rome, New York 

Vishay Resistive Systems Group 
Malvern, Pennsylvania 


VIS 

VOL 

VVP 

WAC 

WAI 

WAK 

WCN 

WEC 

WEI 

WEK 

WFC 

WGP 

WHB 

WIL 

WIN 


Vishay Resistive Systems Group 
Malvern, Pennsylvania 

Voltek Company 
Lawrence, Maine 

Vita-Var Company 

New Brunswick, New Jersey 

Wacker 

Munich, Germany 

Wilco Associates Incorporated 
Gardena, California 

Wakefield Engineering Company 
Wakefield, Massachusetts 

Whittaker Corporation 
NARMCO Materials Division 
Costa Mesa, California 

Westinghouse Electric Corporation 
Micarta Division 
Hampton, South Carolina 

Westinghouse Electric Corporation 
Industrial Plastics Division 
West Mifflin, Pennsylvania 

Weckesser Company 
Chicago, Illinois 

Western Filament Corporation 
Glendale, California 

Western Gasket & Packing Company 
Los Angeles, California 

W. H. Brady Company 
Milwaukee, Wisconsin 

Wilshire Foam Products Incorporated 
Torrance, California 

Winchester Electronics Division 
Litton Industries 
Oakville, Connecticut 



WJR 

W. J. Rusco Company 
Akron, Ohio 

(Distributor for Interchemical Corporation, Finishes Division) 

WLG 

W. L, Gore & Associates, Incorporated 
Newark, Delaware 

WMI 

Woolsey Marine Industries 
New York, New York 

WOP 

Woodmont Products 
Huntington Valley, Pennsylvania 

WPG 

Westlake Plastics Company 
Lenni, Pennsylvania 

WPP 

Wornow Process Paint Company 
Los Angeles, California 

WRG 

W. R. Grace & Company 
Columbia, Maryland 

WSA 

Waterford Specialty Adhesives Incorporated 
McKeesport, Pennsylvania 

WSL 

Western States Lacquer Corporation 
Los Angeles, California 

WTB 

William T. Bean Company 
Detroit, Michigan 

YAR 

Yarsley Limited 
United Kingdom 

YLI 

Youngblood Company 
Millbury, Massachusetts 

ZZZ 

Manufacturer Unknown 


279 


NASA -JSC 

KeiiSl;A! 

I mn /? Report No. 

UUni'm NASA RP-] 


The charge-out number for thfs book is: 


(Accession No.) 


2. Government Accession No. 3. Recipient's Catalog No. 


4. Title and Subtitle 

- Outgassing Data for Selecting Spacecraft 
Materials 


7. Author(s) William A. Caraptoell, Jr., Richard 
""S. Marriott, John J. Park 


9, Performing Organization Name and Address 

_ Goddard Space Flight Center 
"Creaibelt, MD 20771 


12. Sponsoring Agency Name and Address 

m 

National Aeronautics and Space Administration 
Washington, D.C. 20546 


5. Report Date 
June 1984 


6. Performing Organization Code 

313 


8. Performing Organization Report No. 

84B0271 


10. Work Unit No. 


1 1 . Contract or Grant No. 


13. Type of Report and Period Covered 


Reference Publication 
14. Sponsoring Agency Code 


1 5. Supplementary Notes 


16. Abstract 

Outgassing data, derived fron tests at 398 K (125°C) for 24 hours in 
vacuum as per ASTTM E 595-77, have been compiled for numerous materials 
for spacecraft use. Ihe data presented are the total mass loss (TML) 
and the collected volatile condensable materials (CVCM) . The various 
materials are canpiled by likely usage and alphabetically. 


17. Key Words (Selected by Author(s)) 

Outgassing data. Spacecraft materials. 
Total mass loss. Collected volatile 
condensable materials 


18. Distribution Statement 

Itoclass i f ied-Unl imit ed 


STAR Category 24 


19. Security Classif. (of this report) 20. Security Classif. (of this page) 

Unclassified Unclassified 


21. No. of Pages 22. Price* 
285 A13 


*For sale by the National Technical Information Service, Springfield, Virginia 22161 . 


NASA-Langley , 1984 






